Direct measurements of the genetic hazards to man have been determined previously by the appearance of elevated in vivo levels of chromosome aberrations. Here we report that interindividual variations in N-acetoxy-2-acetylaminofluorene-induced unscheduled DNA synthesis values parallel the actual in vivo levels of chromosome damage and, therefore, may be a rapid useful supplement in genetic risk assessment for humans.
There is no routine mutagenic assay system available in human cells, and so, genetic hazards to man have been mainly evaluated indirectly by extrapolation to mutagenic assays carried out in nonhuman cells (1, 2) . At present there is only one direct way to collect information on damage to the genetic material in humans, and that is through the appearance of visible chromosome aberrations in an individual's cells, usually lymphocytes. The connection between genetic damage and carcinogenesis is already well known (3) . As a result, analysis of chromosome damage, carried out on groups of individuals environmentally exposed to known or suspected mutagenic or carcinogenic agents, has become a widely used method for detecting genetic hazards directly in man (4) (5) (6) . We report here that carcinogen-induced unscheduled DNA synthesis (UDS) is a good indicator of the in vivo frequency of chromosome aberrations in human lymphocytes and, therefore, may be a useful tool for the direct evaluation of genetic damage in humans.
An alternative approach to the evaluation of genetic damage in human populations has recently been put forward by us (7, 8) . It is based on determination of the interindividual responses to standardized doses of carcinogens in cultured lymphocytes. UDS induced by a 1-hr exposure to 10 ,uM N-acetoxy-2-acetylaminofluorene (NA-AAF) was measured in the cultured lymphocytes of over 200 -subjects by the incorporation of [3H]thymidine in the presence of 10 mM hydroxyurea, a replicative synthesis inhibitor. In the same individual's lymphocytes, high UDS measurements were correlated to high levels of NA-AAF-induced chromosome aberrations and to high levels of carcinogen bound to DNA. Therefore, it was possible to estimate an individual's "potential" to accumulate DNA damage by comparisons among interindividual in vitro reactions of lymphocytes to a standardized exposure to NA-AAF. We have tested our method by comparing individuals from well-defined risk groups to normal subjects. We have been able to show that the "potentials" to accumulate DNA damage varied in accordance to known risk factors such as old age and high blood pressure (7, 8) .
Other investigators (9, 10) MATERIAL AND METHODS For this purpose simultaneous measurements of NA-AAFinduced UDS and chromosome aberration frequency were carried out in lymphocytes of 28 apparently healthy individuals (22-66 yr; 25 males and 3 females). We have reported (7, 8) elsewhere the details of our method for estimation of NA-AAF-induced UDS. Because the method has not changed from our earlier studies, it is only outlined briefly here.
The lymphocytes from approximately 50 ml of blood were isolated by density gradient centrifugation (Lymphoprep, Nyegaard & Co.), adjusted to 1.5 X 106 cells per ml of culture medium, and then exposed for 1 hr to 10 AM NA-AAF. After alkylation, the cells were washed in saline and then incubated for an additional 17 
RESULTS
The data comparing in vivo chromosome aberrations to NA-AAF-induced UDS in the same lymphocyte samples taken from 28 different individuals are presented in Fig. 1 . A highly significant positive linear correlation (r = 0.57, P < 0.002) existed between the two variables. In order to appreciate these data properly, it is important to understand what our UDS values actually measure. There are two main possibilities to be considered: (i) interindividual variation in the stimulation of UDS resulting from different levels of NA-AAF-induced DNA damage, which is, in turn, the substrate for enzyme-driven excision repair (UDS is a step in the repair process), and (ii) the repair enzyme(s) responsible for UDS varies from individual to individual. Our previous data is only consistent with the first alternative. We have shown (7, 8) DISCUSSION Although changes in chromosome structure offer readily scored morphological evidence of damage to the genetic material of humans, the sensitivity of the procedure to detect weak mutagens has been seriously questioned (16) . The range and mean frequency of chromosome aberrations in this series did not differ from other control values collected in our laboratory (17, 18) . The NA-AAF-induced UDS values were also in the range we have previously reported (7, 8) . This fact has encouraged us to believe that the correlated fluctuations we have observed between these two variables indicate true interindividual differences in mutagen or carcinogen sensitivity, which have previously been unrecognized and classified as "normal." Whether differences in genetic damage levels within the "normal" range represent true genetic variation or whether they are under environmental control remains unanswered.
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